Conjugated deferoxamine reduces blood-brain barrier disruption in experimental optic neuritis.
The purpose of this paper was to investigate the role of deferoxamine (DFO) scavenging of hydroxyl radical (.OH) on disruption of the blood-brain barrier (BBB) and demyelination in experimental optic neuritis. Eighteen strain-13 guinea pigs were sensitized for experimental allergic encephalomyelitis. Nine animals received 100 mg/kg of hydroxyethyl starch-conjugated (HES) DFO by daily intraperitoneal injection commencing the day of antigenic sensitization. Nine paired litter mates received daily IP injections of HES. Serial fat-suppressed magnetic resonance imaging of the optic nerves was obtained with a T2 weighting (T2w) to evaluate demyelination and after intravascular administration of Gd-DTPA to evaluate BBB disruption. The intensity of Gd-DTPA enhancement and T2w signal of the optic nerves was quantitated 3, 7, 10 and 14 days after antigenic sensitization. Animals were then sacrificed and the optic nerves processed for light and transmission electron microscopy with ultracytochemical localization of endogenous hydrogen peroxide (H2O2) and immunogold colocalization of extravasated serum albumin. The area of the optic nerve head, intensity of toluidine blue staining, and the cellular infiltrate were digitized and quantitated. Administration of HES-DFO significantly reduced the intensity of Gd-DTPA enhancement in the optic nerves of HES-DFO-treated animals compared to paired control HES animals (p = 0.0236), with the mean difference between control and treated animals of 19.39. The difference in T2w signal was not significant (p = 0.39), with a mean difference between control and treated animals of -5.51. The intensity of toluidine blue staining of optic nerve specimens was slightly less with HES-DFO compared to untreated animals (mean pair difference 2.48), and the inflammatory infiltrate was reduced with HES-DFO compared to untreated animals (mean pair difference = 61.57); these differences were not statistically significant. In the optic nerve specimens of both groups cerium perhydroxide-derived H2O2 reaction product was evident in a predominantly perivascular and perineural distribution. Immunogold-labeled serum albumin showed extravasation at foci of perivascular inflammation in both the presence and absence of H2O2-derived reaction product. Conjugated DFO reduces disruption of the BBB, as measured by Gd-DTPA enhancement, suggesting the .OH radical generated from perivascular H2O2 may play a role in alterations of vascular permeability in experimental optic neuritis.